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=Abstract=
Delayed Stemal Closure After Open Heart Surgery in Neonate

Si Chan Sung, M.D.*, Yong Hoon Lee, M.D.*, En Hi Cho, M.D.*, Hee Jae Jun, M.D.*,
Phil Cho Choi, M.D.*, Jong Soo Woo, M.D.*

Early repair of complex congenital heart malformation may lead to life-threatening respiratory and
hemodynamic embarrassment on sternal closure. We performed delayed sternal closure in nine
neonates to avoid a fatal outcome in these situations. Primary elective open sternum was used in 8
(66.7 %) and primary sternal closure in 4(33.3%) of the 12 patients studied. A patient with primary
sternal closure underwent delayed sternal reopening in the intensive care unit. Of the 9 patients with
open sternum, 2 patients died of low cardiac output and acute renal failure respectively before delayed
sternal closure. 7 patients could undergo delayed sternal closures 3 days after initial operation. The
mean age at open cardiac procedure was 14.3 days(range 3 to 30) and mean preoperative weight was
3.4kg(range 2.8 to 4.1). The aortic cross-clamping time was longer in the group with open sternum
than the group with closed sternum (p=0.042). There was no morbidity and mortality related to
delayed sternal closure. Given the low morbidity and potential benifits, this technique should be used
in neonates after open heart procedures when postoperative mediastinal compression produces frank
low cardiac output or respiratoy compromise during a trial of sternal closure.

(Korean J Thorac Cardiovasc Surg 1995;28:977-82)
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Fig. 1. Operative photograph
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Table 1. Open heart surgeries in neonate (1993. 1~1994. 6)

Operations Cases Mortality
Arterial switch operation of TGA 7 2
Correction of TAPVC 2 0
One stage repair of [AA and VSD 3 0
Total 12 2(16.7%)

TAPVC: total anomalous pulmonary venous connection
IAA : interruption of aortic arch
VSD: ventricular septal defect

Table 2. Delayed sternal closure (DSC)

Operations Cases Open sternum DSC
Arterial switch operation of TGA 7 6 4
Correction of TAPVC 2 0 0
One stage repair of IAA and VSD 3 3(D) 3
Total 12 9 7

() Sternal reopening at ICU

TAPVC: total anomalous pulmonary venous connection
IAA : interruption of aortic arch

VSD: ventricular septal defect
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Table 3. Profile of neonates undergoing delayed sternal closure
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. . . . Elective or Days
Case No.  Age(days) Weight(kg)  Diagnosis Operation delayed reopen before DSC Outcome
1 24 32 TGA Jatene op. elective 3 well
13 3.35 TGA Jatene op. elective 3 well
3 22 4.1 TGA+VSD  Jatene op. elective 3 well
VSD repair
3.6 TGA Jatene op. elective 3 well
) 3 2.8 TGA Jatene op. elective died of ARF
before DSC
6 3 32 TGA Jatene op. elective died of LCOS
before DSC
7 30 3.6 TAA+VSD One stage elective 3 well
repair
8 15 3.0 IAA+VSD One stage delayed 3 well
repair
9 13 38 IAA+VSD One stage elective 3 well
repair

TGA : transposition of great arteries
VSD: ventricular septal defect

IAA : interruption of aortic arch
ARF : acute renal failure

LCOS : low cardiac output syndrome
DSC: delayed sternal closure

Table 4. Comparision of age, body weight, cardiopulmonary
bypass time, and aortic cross-clamping time between closed
sternum and open sternum group

Sternum Closed (n=3) ° Open(n=9)

Age (days) 123+ 68 143+ 9.0 NS
Body weight (kg) 31 02 34+ 04 NS
Bypass time (min) 1523 +£51.0 231.2+418 p=0.065
ACC time (min) 580+ 15.1 962 £162 p=0.042

NS : not significant
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